Aim The aim of this study is to provide an overview on structures of geriatric rehabilitation across Europe. Findings We observed major differences among EuGMS member countries with regard to the availability of geriatric rehabilitation and how it was organized. Despite various barriers in most countries, future improvement in geriatric rehabilitation services is anticipated. Message Work now needs to focus on establishing a consensus on what geriatric rehabilitation should look like to further geriatric rehabilitation services in all European countries.
Introduction
Due to population aging, the number of older patients with frailty across Europe is increasing [1] . Such patients are characterized by vulnerability to functional decline in the context of acute and/or chronic comorbidities [2] . The main aim of geriatric rehabilitation is to restore function [3] and several studies have shown it to improve outcomes, in terms of the number of patients sufficiently independent to return home following intervention [4] [5] [6] [7] . Geriatric rehabilitation is likely to represent an important part of how health systems respond to the demographic imperative. To date, there has been no systematic analysis of the structures for geriatric rehabilitation across Europe. To provide a basis for future service development in geriatric rehabilitation, we set out to describe geriatric rehabilitation structures in place across Europe.
Methods
An online survey was designed to collect information on the structures of geriatric rehabilitation across Europe. Questions were structured under the headings: general structural aspects and treatment capacities, patient population and rehabilitation team structure, treatment standards and guidelines, financial structure, and facilitators and barriers to the development of geriatric rehabilitation.
Specific questions focused on the national capacity for in-and outpatient geriatric rehabilitation, number of beds and average length of stay. Additional questions covered the configuration of the geriatric rehabilitation team, and the use and availability of benchmarks and guidelines. The average age, main indications for admission as well as the percentage of hip fracture patients and frequent fallers were queried. Finally, responses were sought on barriers for the future development of geriatric rehabilitation. The full questionnaire is provided in Appendix: EUGMS questionnaire "geriatric rehabilitation in Europe" section.
The survey was formatted using Google Forms and was sent out in April 2018 by the European Union Geriatric Medicine Society (EuGMS) office to the official representatives of the 33 European Geriatric Medicine Society (EuGMS) Full Board Member States. These are Austria, Belarus, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Iceland, Israel, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, the Netherlands, Turkey and the United Kingdom. Where respondents' responses were unclear, clarification was sought by follow-up email.
Quantitative variables were expressed as means and standard deviations (SD) where normally distributed, or median and interquartile range (IQR) where not normally distributed. To calculate numbers per 100,000 inhabitants, population data from the EuGMS homepage were used [8] .
Results

Data collection
31/33 (94%) member state representatives completed the online questionnaire with no response from Slovakia and Latvia. 26/31 (87%) respondents were geriatricians. Other respondents were a physiatrist (Turkey), an elderly care physician (the Netherlands), an internist (Slovenia) and a neurologist (Greece) (a) Geriatric rehabilitation structures in EUGMS member states
Formal recognition of geriatric rehabilitation
In most (20/31) of the participating EuGMS member states, geriatric rehabilitation was formally recognized by the national geriatric society. Spain, Serbia and Belarus had geriatric rehabilitation services but geriatric rehabilitation was not formally recognized. In contrast, in Poland geriatric rehabilitation was recognized but there were no geriatric rehabilitation services. In Switzerland, geriatric rehabilitation was recognized by the Swiss Geriatrics Society and there were active departments, but it was not acknowledged by the health insurance companies and was not covered by their policies. Eight countries-Norway, Estonia, Lithuania, Czech Republic, Slovenia, Hungary, Portugal and Greece-reported no formal recognition for geriatric rehabilitation in their countries and no specialist departments working in the field ( Fig. 1 ).
General geriatric rehabilitation structure
Seventy one percent of EuGMS member states (22/31) provided geriatric rehabilitation for inpatients and outpatients. Italy provided inpatient rehabilitation only. Inpatient GR is provided in nursing homes, geriatric rehabilitation centers, geriatric rehabilitation hospitals, and acute care hospitals.
Capacity for inpatient geriatric rehabilitation
France reported the highest number of departments for geriatric rehabilitation (n = 500), followed by Germany (n = 170) ( Fig. 2a ). Relative to the number of inhabitants, Iceland had the most facilities with one department per 100,000 inhabitants, closely followed by the Netherlands and France, with 0.85 and 0.75 departments per 100,000 inhabitants, respectively. The smallest numbers of facilities per capita were in Italy (0.003/100,000) and Turkey (0.004/100,000) (median 0.36/100,000; IQR 0,65) (N = 17) ( Fig. 2b ). The respondents from the United Kingdom, Switzerland and Denmark could not provide the precise number of geriatric rehabilitation departments for their countries. Belgium reported the highest number of available beds per capita for geriatric rehabilitation (70/100,000), followed by Malta (60/100,000) and Iceland (48/100,000). The lowest numbers of beds per capita were found in Italy (0.07/100,000) and Turkey (0.13/100.000) (median 17/100.000; IQR 36) (N = 18) ( Fig. 2c ). No precise numbers were available for Switzerland, Denmark, and Romania.
The average length of stay for inpatient geriatric rehabilitation varied from 7 days in Denmark and 8 days in Sweden to 40 days in the Netherlands and 65 days in Malta (median 22 days; IQR 15) (N = 23) ( Fig. 2d ).
Sub-specialty geriatric rehabilitation
Fourteen of the 22 countries with geriatric rehabilitation facilities reported the existence of specialist departments for specific geriatric rehabilitation sub-populations. Eight had specialist units for stroke patients, seven for orthopedic and hip fracture patients, five for cognitively impaired patients, three for other neurological conditions including Parkinson`s disease, three for pulmonary conditions, one for cardiac conditions and one for oncological diseases.
Capacity for outpatient geriatric rehabilitation
The number of geriatric outpatient rehabilitation departments varied from 1 in Romania to around 200 in Finland, Sweden and France. Finland had the highest relative number of facilities per capita with 3.64/100,000 inhabitants, closely followed by Sweden (2/100,000). The lowest number of outpatient geriatric rehabilitation facilities in countries with geriatric rehabilitation was reported for Romania (0.01/100,000) ( Fig. 3a) .
The length of attendance in outpatient geriatric rehabilitation varied from 10 days in Estonia and Austria to 90 days in Belgium and 180 days in Serbia (median 20; IQR 26) (N = 19) ( Fig. 3b ). The estimated mean age for geriatric rehabilitation patients in all participating countries was 80 (SD 4,3) years (N = 23). Only 30% of the countries where geriatric rehabilitation was recognized had a lower age limit. Where one was in place it was consistently set between 60 and 65 years. No country reported an upper age limit.
(b) Patients and Indications
Seventeen respondents provided information on the main conditions triggering admission to geriatric rehabilitation. The most frequent reported were stroke in 65% of respondents, deconditioning/frailty/multimorbidity (condition complex) in 53% of respondents, hip fracture in 53% of respondents, and repeated falls in 41% of respondents. An overview of the main indications for admission is provided in Fig. 4 .
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(d) Standards and guidelines for geriatric rehabilitation
Fifty-five percent (11/20) of countries which recognized geriatric rehabilitation had national or local guidelines in use ( Fig. 5a ).
A benchmarking system or a systematic evaluation of geriatric rehabilitation was in place in 11/20 (55%) of countries which recognized geriatric rehabilitation ( Fig. 5b ).
Definition of treatment goals
17/20 (85%) of the countries where geriatric rehabilitation was recognized aimed to define treatment goals within the first days of geriatric rehabilitation.
Screening for malnutrition
16/20 (80%) of the countries where geriatric rehabilitation was recognized indicate that they screened for malnutrition ( Fig. 5c ) and specified the screening tool as: Mini Nutritional Assessment (MNA) in 12/16 countries, Malnutrition Universal Screening Tool (MUST) in 2/16 countries, Simplified Nutritional Assessment Questionnaire (SNAQ) in 1/16 countries and unspecified in 1/16 countries.
(e) Financial structure A public health insurance system was available in all participating countries; geriatric rehabilitation was covered by this in all countries where it was formally recognized with the exception of Switzerland. 3/20 countries where rehabilitation was recognized stated that the rehabilitation patients have to pay a small part of the rehabilitation costs.
(f) Barriers to geriatric rehabilitation, and future perspectives of geriatric rehabilitation in Europe
Barriers to geriatric rehabilitation
Eighty-one percent (25/31) of all responding countries stated that they observed barriers for geriatric rehabilitation.
Economic barriers
Financial barriers were observed in 9/31 (29%) of countries. Examples from the free text included from Hungary, where a b n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a geriatric rehabilitation"…is no[t] accepted as a special, age-dependent intervention in [the] state health financing system". In Germany, "There are some barriers concerning the approval of geriatric rehabilitation by the public health insurances". In Turkey, there was "not enough reimbursement." In the UK, the respondent acknowledged the, "…limits of a resource-restrained state-funded healthcare system".
Staff related barriers
Staff-related barriers were reported by 3/31 (10%) of countries. The Irish respondent cited "staffing shortages", whilst the Israeli respondent focused on "Lack of qualified staff (nurses, physicians, etc.)," and the UK respondent stated that, "More trained geriatricians and geriatric MDT members are required."
Political barriers
9/31 (29%) of countries reported political barriers. The Norwegian respondent stated that there, "…is no national strategy for geriatric rehabilitation." In Iceland, there were recognized issues with, "political prioritizing decisions." In Switzerland, there was "No political will to finance geriatric rehabilitation." In the UK, a more nuanced difficulty was expressed, where "The distinction between rehabilitation and reablement is not always constructive and lies, in part, with the artificial cleavage between health and social care."
Health care structural barriers 10/31 (32%) of countries cited barriers related to health care structures. In Spain, "The number of beds for the geriatric rehabilitation is deficient and not integrated into geriatric or rehabilitation departments. There are different settings with a heterogeneous structure and organization." In Romania, "[The] main barrier is the lack of a coherent Geriatric Medicine network. Geriatric Medicine services are not evenly distributed. Large areas with [a] high percentage of older patients do not have any Geriatric Medicine facility." In Austria, "different structures in different provinces [mean that] there are only good structures in four, and none in two provinces." In the UK, "Duration of therapy is frequently determined by what the service can provide rather than by the needs of individual patients or what is technologically possible."
Other barriers
4/31 (13%) countries recognized other barriers. In Greece, there were issues with conflict between specialties manifesting as, "Resistance of Physiatrists to give such patients to geriatricians for rehabilitation." In Belarus, a major problem was the, "lack of national guidelines on geriatric rehabilitation." In Malta, there was an issue with awareness of geriatric rehabilitation amongst other healthcare professionals, meaning that "Family doctors might not be aware of the 
Discussion
This study illustrates the differing status of GR in countries across Europe. Important differences include the recognition of GR by the national Society for Geriatric Medicine, the available bed base per capita for GR and average length of stay. In some countries, GR structures are absent or partially lacking, with this being particularly the case in countries where the speciality is not formally recognized. When the resource available for GR, in terms of available staff and bed base, is compared with other forms of medical rehabilitation, then it becomes particularly clear how poorly resourced it is. Taking Germany as an example, there are 1149 preventive and rehabilitation facilities, caring for patients with a mean age of 51.6 years [9] , compared with 170 facilities providing geriatric rehabilitation. This inequity will only become more pronounced as population aging continues.
The similarities between countries regarding GR largely relate to the people who receive and deliver GR. The indications for inclusion into GR were similar across countries and comprise mainly geriatric syndromes and their negative impacts [10] . The core GR team composition, comprising a geriatrician or skilled elderly care physician, nurses and physiotherapists, was also similar across Europe and matched the findings of previous Delphi study [11] . Wide differences in length of stay between countries are explained by the different settings and forms of GR, the different ways it is conducted, as well as the way that GR is funded and regulated in different countries. There is no consensus between countries on the lower age limit for GR patients. There are widely differing approaches to the inclusion of cognitively impaired patients, despite evidence that they can benefit from appropriately structured GR [12] [13] [14] . This lack of consensus is an additional barrier to the development of GR. Work to develop expert consensus would provide a more solid foundation for professionals as they work to develop patient care.
The strength of this paper is that it used the organisational structures of the EuGMS to ensure an authoritative and representative response across member states. The very high response rate reflects the overall high interest in this topic and reinforces the importance of this survey. The limitations of the survey are that the necessary breadth meant that it was difficult to develop a detailed understanding of rehabilitation in each country. The need to draw comparison between nations with differing structures of care, as well as the linguistic issues faced by conducting the survey in English, may have affected the accuracy and precision of some responses. Respondents were only able to answer using available data from their country, which meant that not all respondents were able to answer all questions. It is possible that asking only one respondent to summarize the situation for an entire country may have led to some oversights, but we did our best to track down authoritative respondents using the delegation infrastructure of the national societies through the EuGMS full board.
Conclusion
In conclusion, this is the first investigation of structures for geriatric rehabilitation across Europe. We observed large differences between countries with regard to how geriatric rehabilitation was structured and delivered. Several countries did not formally recognize geriatric rehabilitation through their local geriatric society and in these countries there were limited or no structures for geriatric rehabilitation. The targeted patient groups for geriatric rehabilitation, and the professionals involved, showed a significant overlap between the countries. Some countries were clearly very structured in their approach to GR, with published guidelines and benchmarking processes. Work now needs to focus on establishing a consensus on what GR should look like. This can then be used as a basis for service development and for practitioners across the continent to learn from the exemplary practice already in place in some countries.
Dear colleague,
We cordially invite you to participate in this survey on the structures and the practice of geriatric rehabilitation across Europe.
To our current knowledge, the structures of geriatric rehabilitation differ widely among European countries. Up to now, no systematic survey has been realized in this regard. Therefore, we intend to undertake this important task. The results of this survey will be presented on the next EUGMS conference in Berlin, October 2018, and published in our journal European Geriatric Medicine in 2018. This will help geriatricians, scientists and politicians alike to understand where local deficits may be found and how geriatric rehabilitation might be developed in their country.
The questionnaire consists of five main questions, with sub questions. The questionnaire needs to be filled out in one session; it is not possible to save your answers in between. It takes around 30-45 min to complete the questionnaire.
If you want to give us some additional-detailed-information, or you have questions, please send us an email: stefan.grund@bethanien-heidelberg. 
Comments on additional questions:
